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rnmmmw. 
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[0 0 0 1] 
[0 0 0 2] 

v;!/^;*^ 7#i7^tX^rA (MM A C : Mu ltimedi 
a Mobile Access System) tffiZ tlZ>&M{fcMi§H<Z>? : 

B I SDN) \Zi/-h. l/XlC^nrig^^^T^-fe^^X^ATffey, 
St^i:bTtt5GHz^if(iDJt^lffv>M^i5t^ : ^M$ti, ^aiU- Mi 3 0 
Mbpsglt, 7*i2:*#:££ LTi±, TDMA/TDD^ (B##§g#^g£ 

±ibmm<D-< mzm-rmx^ zir-eii-r hitiists i p (in 

ternet Protocol) tlSif- If X &4?-5&^0>ttft'e 

>f>#-*>y bSIl 2lC^$tlfc#a=i>^>^i?--Al 1 ISD 
N (Xtt-fl8tf>«fStIIi&§0 1 3j£W«77-f AMI 4@fil?M J ft^fi 1 t>tlSM 
MACiIil5^S„ rcDgifcMl 5 m^©^--- !f*y ht7-*^f> 
^-7i-^ (UNI) IC£ y I S DN 1 3 Xli^^T-T AMI 4 iCg^£*l£ 

o 

[0 0 0 3] 

MMACiiMi 5li, Ji^bfc^^^lcJ:*;, &«flNR*&£ l 6 

m&mi sizmmztifcrnmi 3, 1 4i:ag^i 6£©iifg©tfiii££ 

[0 0 0 4] 

suit &&m^znT^&MMAcm&m<DM&.*:m-?m"£. zlz.-viz# 

f^SB^jH^— K(Asynchronus Transfer Mode: J£JT 
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T&»J, irt©iiMl5H ATMt^StlSf-^ (ATMtJl/) £.=L 
VV-VJ -7 31-7. (UN I) £fT5-Y >^-^3i-Xg|J 1 5 a 
3l77^f AMI 4lC^LT$>y> ATM-t}l(D&mitZftOo ZWjyZ 

-71-^1 5 aizmm^ntcATMmmmmmmi 5bm mt<D^mm 

tjiZCDmMMmZft O. ATM$HtU|g^l^Pl 5 blzmWf£tlf=.ATM1Z)\,frM 
[0 0 0 5] 

ATMt;i/Wffliai 5 ct^»$tlfc»IA^©ffr-^tt> MMA 

&m.7*~-~?v Mc^i&£*i, r<«$l3*ifc7=-#j«M3Bi 5 glC£ «JQP 

SK^S§&£T^M&3g£n£^ Mil 5 hT'M^m^m^ifili^ifCD^ 

mmtfftt>tiT, ry^-ri 5 i ^e>^ic*fbTM^#$ti^o 

[0 0 0 6] 

jyfmi 5 d lc^f&LT\ ^n-^w y?#m Ztfo o f tt> ATMt^ 
fil/iffi&glSl 5 c^A TM-fe;VilbT^5iT, A TMffltH^fffW 1 5 b 
^T'^Stlfc^^T^ A«l 4 IC, -f >#-"7x-Xg|51 5 a2)^j£m3*l£ 

o 

[0 0 0 7] 

fcfc, MMACiffifl 5T*<DZ\nt><D® i m&. **$Jfif (CPU) 1 5 
efthA^^y 1 5 f £;frbfc«rei^T 
[0 0 0 8] 

r>^^i 6 aizmm^titc^mm 1 6 br-Mis^isi^^^^M^a^ffcti 

5 ffiH#¥ 11-3055817 
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ACft>*;i/3-fO^/f3-f0^1 6dtc£fcj&LT, MMAC© 

*i60tftJftniif (cpu) i 6 gic&a&saxT, ttf-^tt^f-^ 

htC^HraStlfc^ f^^mM (DSP) 1 6 1UC#y&3ftT, M 
PEG-2^iCit5^fer3 - K*LJI#fT*>ft, WM?- # ^^ffifC^S^ 
ftfc^ tiK5>f;U 6 itcgM&SftT, tfrKtHftglBi 6gtf>«?iCS^ 
T, UKS-r-f X^l/-ri 6 j lci8M*#*3*3ftS. £fc> ^fS^-#lc^£ft£ 
WJ*^-*)^ ^#;WM#t.3SgPl 6 kT-7-^n^^#-^££*iT. Xfcf- 
#16 mA^ffi*StlS 0 
[0 0 0 9] 

**Wgf 1 6 gfcfgj&SftfcJftfeasi 6 htf)glf£&iflC^5VAT£ 
ftfc^ftfc^Mg^-*^ MMACf ^>*^n-fO^/T3-fO^ 1 
6dlc£M&£ftT, MMACffiiiei7*-Y>)/ MC^£*U dCD^Sft 
fef-^»Il 6 elCi: *J QP SK^il&£T^Sgflt3S£ftfc#, 1 
6 f T'M^^m^if"Ili^^©^«tai^?fctlT. 7>f^ 16a a>£>SiSM 
KI^LTaSlgj&fcSftS. 
[0 0 10] 

[0011] 

ZirT% »MMAC1«!^1 5^IfiiSg*l 6 h©^T***J&fe£l£ft 
£ J fg#&C:3V , *TSil3!'r<5£, £CD$/;*-x\AT?ttOFDM (Orthogonal Frequency 
Division Multiplex : fi3£J§*&t$C#«0#*) ft* v;i^3f^ U Tf 

6 £filiE# 5 P 11-3055817 
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[0012] 

i o iii, 7>t±xj o 2^itn-;>fX7>^i o ZK.Wm.hx 

[0 0 13] 

&m$*Vl 0 4««ffiA^6tti|afJ«*##J±, 0 6C«*&bT, 

U3*7-y ^miHJ?& (FF-TEfft) 10 9JC#*&b 

[0 0 14] 
[0 0 15] 

Wl/^-**, &7-V^m&m® (I FFT®j&) 112ICMIT, m 

o 

7 ffifE#¥ 11-3055817 
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[0 0 16] 

107 o^m^n 2 ics^5v>Ttt^i^-rso at^M^ 114 -ee* 

fc-©#&^t7-T>^l 1 BlCfcyifllUfctk 7>ft^>fyf 1 0 2 
T7>ftl 0 UC#il&U MIRSUSS**. 
[0 0 17] 

, MMAC©5/'Xf Aftt, 01 6 iZB~?&0&7 Is T-ZZteB'? 

, **ieri©iJtM£©:*nv ^y^as, mmm, crc ct&ytfeffifl^) 

RO^Df Ml, T2, •••-Tn ( n ttffiftCDSEft) tt, 7 y ^ U >^SBISI© 
„ 1 :7i/-i*i*0tfc¥©jff£ft<z>:*ny hR 1, R2, ••••Rn (nttttS©» 

[0 0 18] 

[0 0 19] 

*y 7ft#3 2T?Jfe:fttf, #-^filClO log3 2 = 1 5 d 'B ©JfctfffljRT 

8 ffiSE4*¥ 1 1-30558 1 7 
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[0 0 2 0] 

saws l #*©&v^ffl#fT*s ~ fc&attfc'***. 

[0 0 2 1] 

2#±<Z>M$t) ©U-^-V U TIC"?-* Sr^tfcS-&T^3ai'r* v;i/^3f -V U T# 

#icj: y??v^ mm$&3ifrt>mi&m^<D±vmm<?>mmz. ji (j&mj:y/h 

y T^b#ICJ: yff -5 .fc^KlbfcfeCDT?**. 
[0 0 2 2] 

donate i£*^3^&a#«*^©Tyiaiitt. w^'J7ist©# 
v*v/i/^**yTte#fcbTe3a!3*u aMSB*3^e>3S«M^©±yiai8tt. * 

[0 0 2 3] 

#f££&lC. Ji (j ttmJ:y/.hSV*»») ©-9-^^^y 

t ic m m z n fc ? - * & & m -t & s & f? e> # « * m & * © & & . 

[0 0 2 4] 

^ y T»©#>V^/l/^** y 7f#fc**J, 3S*fi^«T*£feS*l<&te-&tt 
, f^t'J 7^©'>^V>v;i/f^^'J 7ff (XI* l*©^r-V y TtC 

[0 0 2 5] 

*fe*»W©a#JB*SI«tt, SfbfcW?), mi (m«2 &>±(DMm 

9 ffifE#¥ 11-3055817 
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[0 0 2 6] 

■^vr-ft-st) £&£ 0 

[0 0 2 7] 

[^^©^Jg©^] 

[0 0 2 8] 

MAC i/Xf ivffj&lCO tt, ^M^ffc^ L fcMMA C £ m C $/ 

ft ^^§5fc;^ , otf):r — # <Z)$Hif ICO V»T ^ffl^ffc^ cfc "9 LT$>-6 0 
[0 0 2 9] 

„ S^^tCliO F DM (Orthogonal Frequency Division Multiplex : tt^SMiS 
[0 0 3 0] 
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[0 0 3 1] 

8 1C#*&U ■€»n-6*l©^©'7 I 2;*^/'r-* I -DJfctJfQ-D€:#<5„ Zl©-? 
I -D&tfQ-Dfcj:. ffi»7-Ux3Ei!lia» (FFTISft) 109lC#t*&b 

[0 0 3 2] 

iSM^-u^i^siiajg&i o 9 ^mij^-sme/>^;i/©A^ w;!/-?-^ 3fc#l 
fcs/'j7;vf-^$:fir-^i:u tt&tiss-©"?- # *mmm 

o 

[0 0 3 3] 

^LT, tt£ , rSHm«©"5=.5>*/l/'<-:*-*> K-r-# I -DMQ-D£#£ 
o Zl(D/<-^7t> Ft*-* I -D&tfQ-D*. f i/^;i//7tn 1 

1 l mil#¥ 11-3055817 
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[0 0 3 4] 

DSJSH 10 7 CD^m^Jf 1 2 \zm-3^TW.l£MM-tZ>* E^SIIf 114 T*tt3e 

mm^tit^m^it. mm^*cvi i 5ic«*&bT, jg i m^isis^ i o 5 omm 

^LTT>^^- 1 0 1 ic^b, ^^S-tirSo 
[0 0 3 5] 

, ffife<Dt%m&lZ 1 7 U-A5:^U ^©1 7 V-A^lCli, ^0>#-fA;* 

2 , crc mvfemn^) ^ts 3 , fec mvnSJEW^) bpts 4 #jbk: 

[0 0 3 6] 

e> sau^© _t »; mm n , s^m^ ?> * © j8#sb*ss*^ © t y em* *e 

, H&flMMStfftffiSfu ±»JIHjii:T l Jia«lfc*e. 17l/-Aft©^S^ 

[0 0 3 7] 

1 y \/-U)H<Dm¥a>ff\%M(»*Uv hT 1, T2, ••-•Tn (nttftS©^? 

tfc) a, r^^u >^ffllfflT u©^ny h e>3£ifi^© J: y 

@»©CaiK:&/B3*i<&;*n* h£L,T&£, 1 y U-&ft<D&.¥<Dffife®tV>* 
n^hRl, R2, -Rn (nttfrSOSfSO tt, ^>'J>»Tdffl^ 
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[0 0 3 8] 

v^-rin*M*©-9-^-vyT (££T*tt*%«WK:ffi3*i-<&^:7#"vy7f m) 

[0 0 3 9] 
[0 0 4 0] 

^DfMi, T2, — t n(Di^©^i?)^«)&tifettScoi!(©xn y N (rr 

T'li3^D>);f#©xn^Ml, T4 ) fflxn*y M L tU 

'J©XD7h5:il^XD7M H ttS. fit, 1 lC^Lfcfi/& 

(Z)J:?IC, JiyeMUfcbT lMWzfirVV 7^WMLfe^>^^^ 'J 7 

[0 0 4 1 ] 
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h&gT-te, isss^-yissmaBre* ifctJc^-yxsmara ml 

[0 0 4 2] 

[0 04 3] 
[0 04 4] 

mm, ffiM©7>rt2 0 1tt, 7>ft^^f>yf2 0 2^ltD- 

;^fX7>^2 o sicgttbT&y. r©n-;^X7>^2 o 3-eJfipg$tLfe 

gfi$^2 04lC«»LT, IHM^2O5 0«*n 

[0 0 4 5] 

« 2 2 0 7 ©SHBffiAf 1 2^bt SC^ttift U I Qf£# £ 
ic#ltu -ecD««snfelia^i:Q^i:«:. 7toy/f^^l/W2 0 
8 -etl^tl©^^-©^^^^^-^ I -D&tfQ-D ZL©^ 

-# I -D&tfQ-Dtt, yxSHftlBtt (FFTEIJ&) 2 0 9{C«$&b 

1 4 ffiIE4#¥ 11-30558 17 
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[0 0 4 6] 

-]ft^J^tg]&2 1 OlC&j&LT, l^i/'jy^f-^ilU r©^g|$4x 

;i/^SI#|2 0 8^ffi*t5fi/^^-^ I — D&tFQ — D S:> g!J(DM#|-itt#I 
^&ISi&2 1 2lCii^^LT, l^©J"J7^r-fi:U 

t/v TJisT-zzmfe - mmm&z 1 1 tce^-f-s., flje • 38«iia«i2 i its 

, — ^CD^lHlg&2 1 Ofr^ffr^tlS-?-* ft&:£tf>^g|[SJ&2 12A^ft 
[0 0 4 7] 

r<iDm*0^7i/^f-*s, 3e7-yx3ESiia» (ifftehb) 222^^ 

y K-?-* I -DMQ- D K^-* I -D&tfQ-D 

[0 0 4 8] 

^|g^ 207 ©%«imi7f 1 2 K:aiT5v*Ti££3ea9'r s. 224 -eex 

1 5 11-3055817 
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[0 0 4 9] 

z. <d j: e> izm& zfrz t mm^mu n <z> we mm vgomm i/ - 

[0 0 5 0] 

«*M^e>&, *sB*sne©#^swi$©ih* y^MKUHflr-fg-^s i ry 

[0 0 5 1] 

fit, if s*it «T*Hf ^, y >*^>*;w«S£MMB-& 
S2$:, jtyim^<z)^J^^>^;i/M©^n^ M?^iMi-s 0 irt, r<©^# 

i/>^;i/dp-yy TlCj:^<£^T^-feXllI^ (^n^y h) Steffi b£teSlT*& Z> „ 

^{B^r^-fex (BP^>i/>^;i/^^y 7ff©ei) -e&s©**, 3cW«J87 
mm<D£oiz, *n?fr<Dttizm&isfemm&m*ft^t^^izm-3^T. m 

1 6 miE#¥ 11-3055817 
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[0 0 5 2] 
[0 0 5 3] 

M«:f-^ s 7 ^feitsiftiic^ts. znDmrnftm-v** ±vmm 

[0 0 54] 

- K^oiT(D^SS:@<-rsr HtfX&. %jm<D&^fcxki$XgZ><, wt>. 

f^yrif© sifg&s £ ^ o m& iz i j, ^#§1$© /\° y - 7 > 7 » ja v > mm®. 

©SI^©/n 0 >7-T>^"1 1 6 £L,XltZs>?)\'*vV7m j %<Di%$89&M'Z:fto 

^ytt»-ca>s#^jctt, mm&mtz&m&mj3*m,nt<-&2>z.£.tfx£. mm 

[0 0 5 5] 

1 7 ffifE#¥ 11-3055817 
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[0 0 5 6] 

Ac&zommssxT&om&iaz, TvmM&fc&tvxit, ^y%-~%v v 

*B!tt*JICD/h S v*-? - * T? & y , _t y IS**#iBig7 ^izXT'&SZl^lCfcS ^HB 
[0 0 5 7] 
[0 0 5 8] 

C©3£flSMfcS8*SS«i:©ra*e5i«€:ff^«i:L/Ta)S. ^T*%. SUSS*!.* 

mm a c <Dm*{®& t/^^-^mmz. o v%t it. $t&mx nm i^mm ac^nc 

J/^fAT^>J, #»C01 2 5:#ML/Tfi^bfe<fcc)lC. >f y * - * y h & if CD 

mmm^mm^xm^mm^^z^mm^mmx^mL. m 
&mm%s3z (D?- * nmrnic-D ^x % m^s «t ? ic l t & s . 

[0 0 5 9] 

> mi (OmM<D&m<DM&£mm^ S^KflC&OFDM (Orthogonal Frequen 
cy Division Multiplex : W.&m&&.ftm&M) ^i:t$tl§T;Pf U 7 

m^mnfrb±vmmx*mi&miztemzn2>m^xiz. m j %v>w&it$txx%> 
z> 0 *<Dtemm^(Dmffliz'D^x&&.&-?z> B 

1 8 tfJH#¥ 11-3055817 
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[0 0 6 0] 

^^^cov^T«, ftMomm^mmm imxit^mxmi 4tc^u£MM 

^mmm^yy^-f-i o i it. T>r-f-*4 o 2 ^iTD-;-fX7> 
^io sjcgasibT&y, r©n-;>fX7>^i o 3 xmmznfc&mm^*: 

[0 0 6 1] 

&2^»*8«#1 0 7©#fiffi:ftfl2&SteLTl«tfeJftU IJ«^!iQJ«^fc 
JC£«U -e©|ft«tStlfc I J*#fcQ 7tDy/f^;i/Wio 

I -D&tfQ-Dte, (FFT0») 10 9JC#i|&L 

/^Wl/f-^htS„ -9-^=3r^UTlS[m^2J^±(Z)^t5tliT*fey. 
lCtem&#f;lfc£3 2^if©Jtgt^#^'fitfc$tlS 0 
[0 0 6 2] 

fe^'J7^f-^^ff-^i:L, #?)tl5^ff-^5:f-^M 
[0 0 6 3] 

1 9 mSE#^ 11-3055817 
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^Wl/^-#£. ^7-Ux^g|I@I^ (IFFTH1&) 1 3 2K&iffiVX, j /& 
[0 0 6 4] 

a£aiStlfc«-&tt, ^#^^-9-1 1 5tC^LT, fllMgP5Blg#§l 0 5©^ig 
£;ftfcfg# £At7-y>:7l 1 6lc<fe»J**gLfetfe» T^^X^fy^l 02$: 
[0 0 6 5] 

3*i3_ty nii^cD^tt, -9-^=^^ y r&ifij m<D*?;i?-3cv y yf§^&c&£ 0 

fcLfcti^Jc, j=4tt5„ JKT«)Si^-ei± j =4 tt5„ 

[0 0 6 6] 

„ 3£#, gH*fl©r>ft2 0iii, 7>fW>yf20 2^btn-; 

>fX7>^2 0 3 IC»«1L/T*y, ^©D-;^fX7>^2 0 3 T**f 4i3;flfcS 
S«5^2 0 4tC«l&UT, *lJI»»fiSI2 0 5©»«ffl*fll 

5. 
[0 0 6 7] 
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— # I -D^tfQ-Dtt, 2o©ilS7-'Jx^iIlI8& (FFT08I) 2 0 9, 

21 ncMts. ^i ©i«3S7-yxastJiig»2 o 9tn 

fcU M#J-*#I^IIIi&2 1 OCMlt, l^JCDS/yr/l/^-^fcU r 

- y x^siia^ 2131? j±, j & (33 -e » 4 m) ©iti!t:7 - y x^&gtjs 

W£ • 2MR0K2 1 1 
[0 0 6 8] 

• ^m^2 i it-it -x<Dmmm&2 1 oa^gy&stis^-*^ 

ilfi#<D^t$ltS& 2 1 4^£>£y&3*i£5 :: -# fc&*ft^*i$tf£*&JIU lEbv^ 
[0 0 6 9] 

2 1UC£y&LT, j^Mt 2 -* &m;£©A^ WI/^-^fC^^-TS,, 3 (50 CD 
^U^f-fS, ^^-yx^mg& (IFFTEH&) 2 2 2lC«^LT, m 
j&©^«ffc:7-yxasift&tfv\ liC^S^ISIW©^^*^-^^^ F^-* 

I -D&tfQ-D^^S. !©/<-X;1> Kf-^ I -D^Q-DS:, 

^//rtn^li^2 2 3(c#y&LT, i j&#&tfQj&#©7^n^-if 

o 

[0 0 7 0] 

%£»2 0 7©»«im*fi2K:3S^vxTli[Se3EWr*. HCS5«SW»2 2 4T-ii:^ 

2 1 ffifE4$¥ 11-305581 7 
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StlfeM#5:^ 0, 7-r>^ , 2 2 61CJ: yJfMSbfelfe, r>^X>f y ^ 2 0 2 £ 
[0 0 7 1] 

s x , i«9Ts 2 , CRC (ff|ytfeffiffiF#) gPT s 3 , FEC GK U fn&BF# 
) »Ts 4 3^HtcKfiS*lfc«#^39IS*lS. Un*;K5fi|Ts 2 T»€ 

[0 0 7 2] 

, Hc«»Rf«««)8s*i, ±vmm£Tvmm£T^ ^ix-Aft©^* 

[0 0 7 3] 

1 7l/-AW©Hf^CD»f3t»C©^ny hT 1, T2, ••••Tn (nttftStf)^ 
n^hRl, R2, -Rn (ntttt*©SI») tt, ^>';>?Wd©X 
[0 0 7 4] 

2 2 ffiSE#¥ 11-305581 7 
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*v v 7S^ml©7^f^1' y Tm^tftemx&z>&t£tfmMZfrx\ l yz>i>\ 

ZlZlT'^^^^PgCD J * (r©MTtt4*) fflif^'J7f 1, fa, fb 

M^S^©it#5g^« (M*.tft£5fcM£LTSl 5lc^LfcS^<Z)S#^ 
[0 0 7 5] 

[0 0 7 6] 

-£lc&. mic-D-^^ U 7{C<k57;i/f <J rf f ©tli:, jffiW?* 
f 5:S^tSi^illTfeSfflt% T * > #JTOT u <DE <D*U y Y®MX 

[0 0 7 7] 
[0 0 7 8] 

2 3 mfE#¥ 11-3055817 
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*v£ itii^if©sfS5^fi £ a° ? - r y -f \m i ^ b t=. * v - 
yy^ri i6) ^m<Dm^m^z®M-?n&&<. fe&(D£otefc^mm& 

7 > ? ip&m&<* fc\,mj&&z<&n£.h&^mj]%)m<D 

[0 0 7 9] 

-©^©^jrr— M£bT^bfcj:e>ic, _t»;ia^(D-9-^^y rife 

T*J lamo-fr^r-V U TlfcJCj£^T:A:$glC/h£&1B (M;U£ni = 3 2, j = 

[0 0 8 0] 

if e> tl S © T* S „ 

[0 0 8 1] 

[0 0 8 2] 

2 4 ffiH#¥ 11-3055817 
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£;ft£MMAC<A«:fcft&e/X7 L A«J&C-^T&, MtliilfeMMAC 
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[Name of Document] SPECIFICATION 
[Title of the Invention] 

Communication Method, Base Station Device, and Communication Terminal 

Device 
[Claims] 
[Claim 1] 

A communication method for carrying out communication between a base 
station and a predetermined communication terminal, the method comprising: 

carrying out communication of a down circuit from the base station to the 
communication terminal by using a multi-carrier signal having data dispersed to m 
units of subcarriers for transmission (where m is an integer not smaller than 2); and 

carrying out communication of an up circuit from the communication terminal 
to the base station by using a multi-carrier signal using only j units of subcarriers for 
transmission (where j is an integer smaller than m) or a single-carrier signal. 
[Claim 2] 

The communication method as claimed in claim 1, wherein communication 
between the base station and the communication terminal is carried out at slot timing 
set within a frame cycle, and 

communication of the up circuit using the multi-carrier signal using only j units 
of subcarriers or the single-carrier signal is carried out in a slot allocated only to the 
signal. 



[Claim 3] 

The communication method as claimed in claim 1, wherein communication of 
the up circuit from a communication terminal different from the predetermined 
communication terminal to the base station is carried out by using a multi-carrier 
signal having data dispersed to m units of subcarriers, so that transmission of this 
multi-carrier signal using m units of subcarriers is carried out at first slot timing set 

within a frame cycle, and 

transmission of a multi-carrier signal using only j units of subcarriers or a 
single-carrier signal from the predetermined communication terminal to the base 
station is carried out at second slot timing set within the frame cycle. 
[Claim 4] 

The communication method as claimed in claim 1, wherein communication of 
the up circuit from a communication terminal different from the predetermined 
communication terminal to the base station is carried out by using a multi-carrier 
signal having data dispersed to m units of subcarriers for transmission, and 

a multi-carrier signal using only j units of subcarriers or a single-carrier signal 
and a multi-carrier signal using m units of subcarriers are discriminated at the base 
station so that demodulation processing confonning to the discriminated signal is 
carried out on a received signal at the base station. 
[Claim 5] 

A base station device for carrying out bidirectional data communication with 



a predetermined communication terminal, the base station device comprising: 

modulation means for modulating data to be transmitted to the communication 

terminal to a multi-carrier signal having data dispersed to m units of subcarriers (where 

m is an integer not smaller than 2); 

transmission means for transmitting the multi-carrier signal obtained by 

modulation by the modulation means in a predetermined frequency band; 

receiving means for receiving a signal transmitted in a predetermined frequency 

band; and 

demodulation means for demodulating data modulated to j units of subcarriers 
(where j is an integer smaller than m) from a receiving output of the receiving means. 
[Claim 6] 

The base station device as claimed in claim 5, wherein the demodulation means 
carries out demodulation of data modulated to m units of subcarriers in addition to 
demodulation of data modulated to j units of subcarriers. 
[Claim 7] 

The base station device as claimed in claim 6, wherein the passband width of 
a filter for passing a received signal before demodulation is changed in accordance 
with a change of the number of subcarriers to be demodulated by the demodulation 
means. 
[Claim 8] 

The base station device as claimed in claim 6, wherein demodulation processing 

3 



for data modulated to j units of subcarriers is carried out on a signal received at first 
slot timing, and 

demodulation processing for data modulated to m units of subcarriers is carried 
out on a signal received at second slot timing. 
[Claim 9] 

The base station device as claimed in claim 6, wherein the demodulation means 
carries out demodulation processing of data modulated to j units of subcarriers and 
demodulation processing of data modulated to m units of subcarriers, 

the device further comprises discrimination means for discriminating 

appropriately demodulated data from the respective demodulated data, and 

medatadiscrimmatedasbemgappropriatelydemodulatedbythediscruTiination 

means is used as received data. 
[Claim 10] 

The base station device as claimed in claim 9, wherein demodulation processing 
of data modulated to j units of subcarriers is carried out from a received signal 
outputted from a filter having a first passband width, and 

demodulation processing of data modulated to m units of subcarriers is carried 
out from a received signal outputted from a filter having a second passband width 
broader than the first passband width. 
[Claim 11] 

A communication terminal device for carrying out bidirectional data 



communication 



with a predetermined base station terminal, the communication 



terminal device comprising: 

receiving means for receiving a signal transmitted in a predetermined frequency 

band; 

demodulation means for demodulating data modulated dispersedly to m units 
of subcarriers (where m is an integer not smaller than 2) from a receiving output of the 

receiving means; 

modulation means for modulating data to be transmitted to the base station to 
data modulated dispersedly to j units of subcarriers (where j is an integer smaller than 

m); and 

transmission means for transmitting the output modulated by the modulation 
means in a predetermined frequency band. 
[Claim 12] 

The communication terminal device as claimed in claim 9, wherein the 
transmission means transmits data modulated to j units of subcarriers by using only a 
predetermined slot of a plurality of slots prepared for transmission. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

This invention relates to a communication method suitably applied to data 
communication on a mobile unit and a base station device and a communication 



terminal device to which the communication method is applied, and particularly to a 
technique for radio communication of multi-carrier signals. 

[0002] 
[Prior Art] 

Conventionally, a data communication system for mobile communication, 
referred to as a multimedia mobile access system (MM AC), has been proposed. This 
access system is a high-sped radio access system which is seamlessly correctable to 
an optical fiber network (BISDN). In this access system, a relatively high frequency 
band of 5 GHz or the like and a transmission rate of approximately 30 Mbps are used, 
and a TDMA (time division multiple access)/TDD (time division duplex) mode is used 
as an access mode. Fig.12 shows an example of overall structure of this multimedia 
mobile access system. This system is adapted for providing a service called IP 
(internet Protocol) connection for connection to the Internet. The data communication 
system includes various contents servers 11 connected to the Interne, 12, and an 
MMAC base station 15 for carrying out communication through an ISDN circuit (or 
ordinary telephone line) 13 or an optical fiber network 14. The base station 15 is 
connected to the ISDN circuit 13 or the optical fiber network 14 by a user network 

interface (UNI). 
[0003] 

The MMAC base station 15 carries out radio communication with a portable 
information terminal 16 in accordance with the above-described transmission mode, 



and relays communication between the terminal 16 and the circuits 13, 14 connected 

to the base station 15. 

[0004] 

Fig. 1 3 shows the structure of the conventionally proposed MMAC base station. 
In the case, the optical fiber network 14 where communication is carried out in an 
asynchronous transfer mode (ATM) is connected. In this MMAC base station 15, the 
interface section 15a for carrying out user network interface (UNI) with data (ATM 
cell) transmitted in the ATM is connected to the optical fiber network 14, and 
multiplexes the ATM cell. The ATM network circuit control section 15b connected 
to the interface section 15a carries out circuit control such as call connection with the 
network. The ATM cell resolution/assembly section 15c connected to the ATM 
network circuit control section 15b carries out resolution of an ATM cell from the 
network side and assembly of an ATM cell to be transmitted to the network side. 
[0005] 

The received data from the network side, resolved by the ATM cell 
resolution/assembly section 15c, is sent to the MMAC channel coding/decoding 
section 1 5d, where the data is converted to an MMAC radio transmission format. The 
converted data is modulated in accordance with QPSK modulation by the modulation 
section 15g, and transmission processing such as frequency conversion and 
amplification is carried out by the transmission section 1 5h. Then, the processed data 
is radio-transmitted to the terminal from the antenna 15i. 



[0006] 

On the Cher hand, a signal transmitted from the terminal side is processed with 
reeeivmgprocessingsuchasfrequenoyconversionbyutereceivingsectionlSjthrough 

the antenna 15i, and then demodulation of the received data is carried out by the 
demodulation section 15k. The demodulated data is supplied to and decoded by the 
MMAC channel coding/decoding section 15d. Then, the data is assembled into an 
ATM cell by the ATM cell resolution/assembly section 15c. The ATM cell is 
transmitted from the interface section 15a to the optical fiber network 14 under the 
control of the ATM network circuit control section 15b. 
[0007] 

The processing in the MMAC base station 15 is executed under the control of 
the central processing unit 15e through the bus line 15f. 
[0008] 

In the portable information terminal 16, whichis the MMAC terminal, having 
the structure as shown » Fig.U, receiving processing such as frequency converse 
is carried out by the receiving section 16b connected to the antenna 16a, and then 
demodulation of the received data is carried out by the demodulation section 16c. The 
demodulatedreceiveddataissuppliedtotheMMACchannelcoding/decodingsection 

,6d, where conversion processing from the MMAC radio transmission format is 
carried out. The converted data is supplied to the central processing unit (CPU) 1 6g 
of the terminal 16, where the data is split into video data and audio data, and the sph, 



data are supplied to the digital signal processing (DSP) section 16k. The digital signal 
processing section 1 6k carries out decoding processing in accordance with the MPEG- 
2 system. The video data is processed for display and is then supplied to the liquid 
crystal driver 16i. The liquid crystal display 16j displays an image under the control 

of the central processing unit 16g. The audio data included in the received data is 

converted to an analog audio signal by the digital signal processing section 16k and is 

then outputted from the speaker 16m. 

[0009] 

Also, transmission data generated in accordance with the operation of the 
operation section 16h connected to the central processing unit 16g is supplied to the 
MMAC chamrel coding/decoding section 164 The MMAC channel coding/decoding 
section 16d converts the transmission data into the MMAC radio transmission format. 
The converted data is modulated in accordance with QPSK modulation by the 
modulationsectionieeandtransmissionprocessingsuchas frequency conversion and 
amplification >s carried ou, by the transmiss.on section 16f. Then, the data is radio- 
transmitted to base station device through the antenna 16a. 
[0010] 

By preparing the base station and the terminal as the MMAC system and then 
connecting these devices to tire Interne,, Internet broadcasts and the like from the 
various contents servers can be received by the terminal device 16. In the case of the 
MMAC system, since high-speed radio access is possible, dynamic image data can be 



received and displayed in the terminal device. 
[0011] 

The signal radio— tted between the conventional MMAC base station 1 5 
and the portable infonnation ternunal 16 will now be described. In this system, a 
multi-carriersignaltranstnissionmoderefeaedto as anorthogonal frequency divis.cn 

mulU P lex(OFDM)modeisap P hedtoradio tt ansnnssion.Thatis,mult 1 ™signals 
suchthat aplurality of snbcarriers (inthis case, mum* of subcarriers: m is arelatively 
!arge value such as 32) are arranged at a constant frequency interval within a 
predetermined bandwidth are employed as radio transmission srgnals. Each 
transmission data dispersed to each subcarrier is modulated and transmitted. 
[0012] 

Thesm.ctureforcarrymgoutreceivmgprocessingandttansmissionprocessing 
inaccordancewiththeOFDMmodewiUnowbe described. Fig.15 shows the struck 
i„ the portable infonnation terminal 16. The transmission/receiving antenna 101 is 
connected to the low-noise amplifier 103 through the antenna switch 102. Areceived 
signal amplified by the low-noise amplifier 103 is supplied to the receiving mixer 104, 
whichmixes the oscillation output fl 1 of me first local oscillator 105 with the received 
signal and converts the received signal of a predetermined frequency band to an 
intermediate-frequency signal. 
[0013] 

The intermediate-frequency signal outputted from the receiving mixer 104 is 
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supplied to the orthogonal detector 106, which mixes the oscillation output f!2 of the 
second local oscillator 107 with the intermediate-frequency signal and performs 
orthogonal wave detection on the intermediate-frequency signal, thus splitting the 
signal into an I-component and a Q-component. The I-component and Q-component 
are supplied to the analog/digital converter 108, thus obtaining digital data I-D, Q-D. 
The data I-D, Q-D are supplied to the fast Fourier transform (FFT) circuit 109, which 
performs discrete Fourier transform with m points equal to the number of subcarriers 

so as to generate parallel data of m symbols. 

[0014] 

The parallel data of m symbols outputted from the fast Fourier transform circuit 
109 is supplied to the parallel/serial converter 1 10, where the data is converted to one 
sequence of serial data, and this serial data is supplied as received data. 
[0015] 

In the transmission processing system, transmission data (serial data) is supplied 
to the serial/parallel converter 111, where the data is converted to m units of parallel 
data. The m units of parallel data is supplied to the inverse fast Fourier transform 
(IFFT) circuit 1 12, which performs inverse discrete Fourier transform with m points 
so as to obtain digital baseband data I-D, Q-D on the orthogonal time bases. The 
baseband data I-D, Q-D are supplied to the D/A converter 1 13, thus obtaining analog 

signals of the I-component and Q-component. 

[0016] 
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The I-componen« and Q-compone„t signals are supplied to the orthogonal 
m odula,orll4,which P erformso rt hogonalmodulationbasedo„«heo SC illa.ionou.pu. 

f!2 of the second local oscillator 107. The signal orthogonally modulated by the 
orthogonal modulator 1 14 is supplied to the transmission mixer 115, where the signal 
is mixed with the oscillation output f 1 1 of the local oscillator 105, thus frequency- 
converting the signa! to a signal of a transmission frequency band. The frequency- 
converted signal is amplified by the power amplifier 1 16 and is then radio-transmitted 
from the antenna 101 through the antenna switch 102. 
[0017] 

The structure of the transmission signal processed by the transmission 
processing system and the receiving processing system will now be described. In this 
MMAC system, it is proposed that datahaving the frame structure as shown in Fig.16, 
forexamplcstransmitted. In one frame, a plurality of time slots are formed. In each 
time slot, a header part, an information part, a CRC (error detection code) par,, and an 
FEC (error correction code) part are sequentially arranged. A predetermined number 
of slots Tl, T2, T„ (where n is an arbitrary integer) in the former half of one frame 
are slots allocated to an uplink period used for transmission from the terminal device 
,o to base station. A predetermmed number of slots Rl, R2, Rn (where n is an 
arbitrary integer) in the latter half of one frame are slots aUocatedto a downlink period 
used for transmission from the base station device to the terminal device. 
[0018] 
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Both in the slots of the uplink period and in the slots of the downlink period, 
transmission processing of multi-carrier signals of the same structure having m units 
of carriers is carried out. 
[0019] 

[Problem to be Solved by the Invention] 

Meanwhile, in the case where radio transmission of a multi-carrier signal is 
carried out by applying the orthogonal frequency drvision multiplex (OFDM) mode as 
in the MMAC system, there is a problem that a large peak power ratio of the 
transmission power to the average power is generated. For example, if the number of 
subcarriers is 32, the ratio is simply equal to 101og32 = 15 dB. Therefore, it is 
necessary to use a power amplifier having broad linearity as a power amplifier of a 
transmission section of a transmission device. Thus, if a multi-carrier signal is 
transmitted in a small-size terminal unit which has low power efficiency and is 
required to have low dissipation power for battery driving, there is an extremely large 
burden on the unit. 
[0020] 

In view of the foregoing status of the art, it is an object of the present invention 
toenableefficientprocessingmme^ 
transmission of multi-carrier signals is applied. 
[0021] 

[Means to Solve the Problem] 
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In a communication method according to the present invention, communication 
of a down circuit from a base station to a communication terminal by using a multi- 
carrier signal having data dispersed to m units of subcarriers for transmission (where 
m is an integer not smaller than 2), and communication of an up circuit from the 
communication terminal to the base station is carried ou, by using a multi-carrier 

signal using only j units of subcarriers for transmission (where j is an integer smaller 

than m) or a single-carrier signal. 

[0022] 

According to the present invention, a multi-carrier signal having a large number 
of subcarriers is transmitted in the down circuit from the base station to the 
communication terminal, and a multi-carrier signal havmg a smaller number of 
subcarriers(orasmgle-^ 

from the communication terminal to the base station. 
[0023] 

A base station device according to the present invention has means for 
modulatmgdatatobet^^ 

having data dispersed to m units of subcarriers (where m is an integer not smaller than 
2)andmen transit^ ^ 

to j units of subcarriers (where j is an integer smaller than m) from a received signal. 
[0024] 

According to the present invention, a signal transmitted from the base station 
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device ,o .he communication terminal is a multi-carrier signal having a large number 
of subcarriers, and a signal received by the base station device is a multi-carrier signal 
having a smaller number of subcarriers (or a single-carrier signal having one carrier). 
[0025] 

Acommunication terminal device according to the present invention hasmeans 
for demodulating data modulated dispersedly to m unit, of subcarriers (where m is an 
integer not smaller than 2) from a received signal, and for modulating data to be 
transmitted to a base station to data modulated dispersedly to j units of subcarriers 
(where j is an integer smaller than m) and then transmitting the data. 
[0026] 

According to the present invention, a signal received by the communication 
terminal device is processed as a multi-carrier signal having a large number of 
subcarriers, and a signal transmitted from the communication terminal device is a 
multi-carrier srgnal having a smaller number of subcarriers (or a single-carrier signal 
having one carrier). 
[0027] 

[Mode for Carrying Out the Invention] 

A first embodiment of the present invention will now be described whh 

reference to Figs. 1 to 6. 
[0028] 

Intrnsembodm.ent^hepresentinventionisappliedtoasystemforcarryingout 



15 



ratI „ communication between a base station and a terminal dev.ce, for examp.e, a 
multimedia mobile access system (MMAC). Communication is carried ou, between 
me MMAC base station and the terminal device. The basic system structure of 
MMAC is tire same as 4c above-described conventional MMAC. As described with 
reference to Fig.!2, various data on the Interne, are received by a communication 
terminal device such as a portable information terminal through fine base station, and 
transnussion of data from the portable information terminal can also be carried out. 
[0029] 

A signal radio-transmitted between the MMAC base station and the 
communication terminal device in this en.bod.men, is basically a multi-earner s.gna, 
of me so-called OFDM (orthogonal frequency division multiplex) system. However, 
the state of signal is changed between a signal transmitted in the down circuit from the 
base station to the communication terminal device and a signal transmitted in the up 
circuit from the communication tennina! dev.ee to me base station. The transmisston 

signal will be later described in detail. 

[0030] 

The processing in the communication tennina. device of mis embodiment will 
be described first. The overall structure of the communication terminal device is the 
same as the conventional communication terminal dev.ee (for example, MMAC 
terminal 16 shown in Fig. 14 ,n the conventional example). The structure for 
transmission processmg of the present embodiment differs from that of the 
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conventional examp.e. Fig.! shows the structure of a receiving section and a 
transnussionsectionoftheconmn^ 

The transmission/receivtng antenna 101 is connected to the low-notse amplifier 103 
through the antenna switch 102. A receded signal amplified by the low-noise 
amplifier 103 is supplied to the receiving nuxer 104. The receiving mixer 104 mixes 
the oscillation output fl 1 of the firs, local oscillator 105 with the received signal and 
converts the received signal of a predetermined frequency band fO to an tntennediate- 

frequency signal. 
[0031] 

The intermediate-frequency signal outputted from the receiving mixer 104 ,s 
supplied to the orthogonal detector 106. The orthogonal detector 106 mixes the 
osculation output f!2 of the second loca. osctl.ator .07 with the intermediate- 
frequency s.gnal and performs orthogonal wave detection on the in.ermed.a.e- 
frequency signal, thus splitting the signal into an .-component and a Q-component. 
The .-component and Q-c„mponent are supphed to the analog/digua. converter 108, 
thus obtaining digital data I-D, Q-D of the respective components. The data 1-D, Q-D 
are supphed to the fas, Fourier transform (FFT) circuit 109, which performs discrete 
Fourier transform wnh m points equal to me number of subcarriers and thus generates 
parallel da.a of m symbols. The number of subcarriers m is an in.eger value no, 
smaller man 2, and in general, ,he value m is a relatively large value such as 32. 
[0032] 
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The parallel data of m symbols outputted from the fast Fourier transform circuit 
,09 is supplied to the parallel/serial converter 110 and is converted there to one 
sequence of serial dam. This serial data is supplied as received data. Then, various 
kinds of data processing such as video display and audio reproduction of the received 
data are carried out. The structure of the receiving system up to this point is the same 
as the structure of the conventional example described with reference to Fig.15. 
[0033] 

mthetransmissionprocessmgsystetn, transmission data (serial data) is supplied 
,o the serial/parallel converter 1 11 and is converted there to two sequences of parallel 
data. The two sequences of parallel data are supplied to thebaseband filter 122, which 
removes unwanted components and thus generates digital baseband data I-D, Q-D on 
the orthogonal time bases. The baseband data I-D, Q-D are supplied to the 
digital/analog converter 1 13, thus obtaining analog signals of the I-compone„t and Q- 
component. 
[0034] 

The 1-component and Q-component signals are supplied to the orthogonal 
modulator 114, which performs orthogonal modulation of the I-component and Q- 
component signals by using the oscillation output f!2 of the second local oscillator 
,07. The signal orthogonally modulated by the orthogonal modulator 1 14 is supplied 
toftetransmissionmixerllS.wherethe signal is mixed with the osctllation output fll 
of the local oscillator 105, thus frequency-converting the signal to a signal of a 
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transmission frequency band £0. The frequency-converted signal is amplified by ,he 
power amplifier 116 and is then supplied «o me antenna 101 through .he antenna 
switch 102 for radio transmission. 
[0035] 

The structure of the emission signal which is radio-transmitted betweenthe 
communication terminal device of the structure shown in Fig.l and the base station 
will now be described. Fig.2 shows an example of transmission signal structure 
according to the present embodiment, in which data of frame structure is transmitted. 
Specifically, one frame ,s prescribed for each predetermined time period, and a 
plurality of time slots are formed in one frame. The frame cycle is prescribed by a 
syncr~gs.gnaltransnu.ted fromthebase station, for example. In each time slot, 
a signal is transmitted in which a header par. Tsl, an information part Ts2, a CRC 
(error detection code) part Ts3, and an FEC (error correction code) par, Ts4 are 
sequentially arranged. The maximum number of effective symboh that can be 
transmitted in the information part Ts2 of one slot is set at k. 
[0036] 

In this case, the TDMA/TDD mode is applied as an access mode. The same 
frequency band ,s used bom in an up circuit from the communication temunal device 
,o the base station and in a down circu,, from the base station to the commun.ca.ion 
termmal device. In the up crcui. and the down ctrcnit, different time slots of one 
frame are time-divisionally used. 
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[0037] 

Apredeterminednumber of slots Tl, T2, ...,Tn(wheren is an arbitrary integer) 
in me former half of one frame are slots for an uplink period Tu and therefore are slots 
used for transmission of the up circuit from the terminal device to the base station. A 
predetermined number of slots Rl, R2. .... Rn (where n is an arbttrary integer) in the 
latter half of one frame are slots for a downlink period Td and therefore are slots used 
for transmission of the down circuit from the base station to the terminal device. 
[0038] 

Forasignalwhichisradio-transtiuttedfromthe communication terminal device 
,o the base station in any one of the slots Tl to Tn prepared for the uplink period Tu, 
a band capable of transmitting a multi-carrier signal having m units of carriers is 
prepared as a transmission band. However, only one subcarrier (in this case, a 
subcarrier fm arranged at the end) is transmitted, and the data of the up circmt is 
transmitted as a smgle-carrier signal using only this subcamer fin. In this case, the 
number of effective symbols transmitted in one slot is k/m. However, in the case of 
the communication terminal device of the structure different from that of Fig.l (for 

example, the cotnmunication terminal device of the structure shown in Fig.15 as the 

conventional example), a multi-carrier signal using m units of subcarriers may be 

transmitted in the up circuit. 

[0039] 

A signal of the down circuit which is radio-transmitted from the base station to 
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the communication terminal device in any one of the slots Rl to Rn of the downlink 
period Td is a multi-carrier signal having m units of carriers and has data with the 
number of effective symbols equal to k. 
[0040] 

In the uplink period Tu, the slot position for transmitting data of the up circuit 
from the communication terminal device of the present embodiment to the base station 
may be set as shown in Fig. 13. Specifically, a predetennined number of slots (in this 
case, slots Tl, T4, ... at an interval of every three slots) of a plurality of slots Tl, T2, 
.... Tn constituting the uplink period are set as low-speed slots T L , and the remaining 
slots are set as high-speed slots T„, as shown in Fig. 1 3 . In transmitting a signal of the 
up circuit to the base station from the communication terminal device which transmits 
a single-carrier signal by using only one subcarrier as the up circuit, the low-speed 
slots T L are used. On the other hand, in the case of the communication terminal device 
similar to the conventional device which transmits a multi-carrier signal with the 
number of carriers equal to m as a signal of the up circuit, the high-speed slots T H are 
used. 
[0041] 

In receiving a signal of the up circuit on the side of the base station, at the slot 
position set as the high-speed slot T„, m-point discrete Fourier transform processing 
is carried out by a fast Fourier transform circuit of the demodulation section in the 
receiving system and a multi-carrier signal with the number of carriers equal to m is 
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debated. A, ,he slot pos.tion set as the low-speed slot T L , a rece.ved signal of 

only one carrier is demodulated. 

[0042] 

As another structure for transmitting data of the up circuit from the 
communication terminal device of the present embodiment to the base station in the 
u P ,ir*penodTu,both_ssionofas^ 

terminal device of the present embodiment and transmission of a multi-earner stgnal 
from me conventiona. conjunction terminal device may be made possmle » any 
s,ot of the plural s.ots Ti, T2, .... Tn constituting the upUnk period, as shown m F,g.4. 
[0043] 

In me case where transmission of bom a single carrier-signal and amulti-carner 
sig na> .s made possible at each slot, as shown in Fig.4, the state of the rece.ved signal 
is discriminated on the side of the base station. 
[0044] 

Fig5 shows an example of the structure of a base station m, his case, which w,ll 
now be described. The transmission/receiving antenna 201 is connected to the low- 
noise amplifier 203 through the antenna switch 202. A received signal ampUfied by 
the low-notse amphfier 203 ts supplied to the receiving rmxer 204. The receiving 
m ,*er 204 mixes the osculation output fll of the firs, loca, oscillator 205 with the 
received s.gnal and converts me received signal ofapredeterrmnedfreauency band fO 

to an intermediate-frequency signal. 
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[0045] 

The intermediate-frequency signal outputted from the receiving mixer 204 is 
supplied ,o ,he orthogonal detector 206. The orthogonal detector 206 mixes the 
oscUlation output f!2 of the second local oscillator 207 with -he intermediate- 
frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-component and a Q-componen«. 
The 1-componen, and Q-componen, are supplied to the analog/digital converter 208, 
thus obtaining digital data I-D, Q-D of the respective components. The data I-D, Q-D 
are supplied to the fast Fourier transform (FFT) circuit 209, which performs discrete 

Fourier transform with . petal, equal to the number of subcarriers and thus generates 

parallel data of m symbols. 

[0046] 

The parallel data of m symbols outputted from the fast Fourier transform circuit 
209 is supplied to the parallel/serial converter 210, where the parallel data are 
converted to one sequence of serial data. The converted serial data is supplied to the 
d,scnmina,ion and selection circuit 2.1. Also, digrta. data I-D, Q-D outputted by the 
analog/digita. converter 208 are directly supplied to another parallel/serial converter 
212, where the data are converted to one sequence of serial data. The converted serial 
datais suppliedto.hediscrunination and selection circuit211. The discrimination and 
selection circuit 211 discriminates the data supplied from the one converter 210 and 
the data supplied from the other converter 2 12, and determines which data ,s the data 
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consMered.obeoo.ectreceivedda.a.Thede.en^edda.a.s se.ec.ed and output 
reived data, which is supphed .0 a received data processes sys.em (no. shown) 
M ,he subset stage. The discriminate processmg a, the discretion and 



as 
on 



slot. 
[0047] 



.n.hetrans.nissionprocesstngsys.e.n,— ssion data (sena, data) is supphed 
t0t hese ri aVpa ra . 1 e 1 conve rt e r 2U,whe r e,he,ra„s mI ss 1 o„da.,c O „ve«ed,o I „un 1 ,s 

trsm sfo m ,(.FFT)c 1I cu it 222,wh i c h pe rf o„ns 1 nve r sedisc r ete F oune rtf ans f o m w,th 
m points and mus generates dtgua, baseband data I-D, Q-D on the orthogonal tune 
ba ses. The baseband data I-D, Q-D are supphed to the D/A converter 223, thus 

obtaining analog signals of the 1-componen, and Q-component. 

[0048] 

The ,-component and Q-cotnponen. signa.s are supphed to the orthogona. 
modmator 224, whtch performs orthogona, modulation of the ,-component and Q- 
componen, stgnals by ustng me oscillation output fT2 of the second .oca, oschator 
201 The s,gnalormogona,,ymodu,atedby the orthogona, modulator 224 is supphed 
toth e tta nsnnssionm ) xer225,wherethes 1 gnaHsmixedwi,h,heosci„ationou»u,f,l 

of ,he .oca, osctllator 205, thus frequency-converting the signa, to a signa, of a 
transmrsston frequency band f0. The freo.uency-conver.ed stgna, ,s amp.ined by the 
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power amplifier 226 and is then supplied to ,he antenna 201 through the antenna 

switch 202 for radio transmission. 

[0049] 

An exemplary control sequence in carrying out communication between the 
base station and the communication terminal device will now be described with 
reference to Fig.6. In Fig.6, the left side is the side of the communication termmal 
device and the right side is the side of the base station. Both the terminal device side 
and the base station device side can access their respective control channels and 
communication channels. In Fig.6, transmission of signals indicated by a bold arrow 
is transmission using a high-speed access circuit (slot) with the number of carriers m, 
and transmission of signals indicated by a lean arrow is transmission using a low-speed 
access circuit (slot) with a single carrier. 
[0050] 

From the base station, a control signal SI for each terminal device 16 to wait 
is intermittently sen, in a control channel slot of the down circuit. On the side of the 
communication terminal dev.ee, the control signal SI is intermittently received. By 
suchinternurcentreceptionatmeti.neofwaiting.m.heeasewhere.hecommunication 

terminal device is driven by a battery provided therein, the duration of the battery can 

be elongated. 

[0051] 

On the side of the coxnmunication terminal device, in requesting transmission 
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of a signal, a link channel establishment request signa. S2 is transmitted in a control 
channel slot of the up circuit. If*, terrmnal devtce which requested transmtssion of 
a signal is the terminal device for transntitting a single-carrier signal in the up circu,, 
as shown in Fig.l, the link channel establishment request signal S2 is transmitted by 
using a low-speed access circuit (slot) with a sing.e carrier. On the side of the base 
station, when the link channel estab.ishment request signal S2 is received, it is 
discruninated whether the signal is a low-speed access signal (that is, transmission of 
a single-carrier signal) or a high-speed access signal (that is, transmission of a multi- 
carrier signal w,th m carriers). For example, in the case where the slots of the uphnk 
period are divided into low-speed access slots and high-speed access slots as shown 
in Fig 3, the signal is discriminated from the slot position where it is received. On the 
other hand, if each slot is usable both for low-speed access and for high-speed access 
asshowrtmFigAmesignalisaiscrimmatedonmebasisofmeresultofdemodmation 

processing conformable to each mode, as in the base station shown in Fig.5. 
[0052] 

After this access discnmination, a link channel allocation signal S3 is 
transmitted to notify of an unoccupied communication channel. In response to this 
notification, on the side of the communication terminal device, communication is 
shifted to a destgnated communication channel (slot) and a synchronizing signal S4 is 
transmitted in that communication channel. At this pom., since it is know, on the side 
of the base station that the signal from the communication terminal device is a low- 
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speed access signal or a high-speed access s.gna. (in this example, a low-speed access 
signal), .he signal can be de m odu.a«ed. A synch™ signal S5 is transmuted from 
the side of the base station, too, and synchronaation between both sides is estabhshed. 
[0053] 

After that, a call control signal S6 for setting and acceptance of the connection 
destination is transmitted and received between bo* sides. Then, the communication 
shifts to the communication state for transmitting main data S7. Also, in tins 
communication state, low-speed access is carried out in the up circuit and lugh-speed 
access is carried out oniy in the down circuit. In the example of F.g.6, low-speed 
access is carried ou, in the up circuit from the communication terminal dev.ce. 
However, if high-speed access is carried ou, m the up circuit from the communication 
terminal device, a low-speed access signal is shnply changed «o a high-speed access 
signal in the control sequence. 
[0054] 

in accordance with the communication of .he above-described structure, » the 
case where the communication terminal device employs the structure for carrying ou, 
low-speed access in the up circuit, the burden on the hardware of the transm.ss.on 
processing system in,he com.uunica.ion terminal device canbe reduced and efficient 
transm,ssion can be reaped. Specifically, in carrying ou. transmission processing of 
a multi-carrier signal, me power amplifier of *e .ransmission section needs to have 
broad imearity. However, in ,he power ampUfier 1 16 of .he transm,ssion section of 
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the communication terminal device shown in Fig.l, it suffices .0 cany out 
amplificationprocessmgofasingle-carrier signal, and an amplifier requinng no broad 
Imearity and thus having high power efficiency can be used. Therefore, the structure 
of the terminal device !6 can be simplified. Thus, if the commumcation terminal 

dev,ce is driven by a battery, the power required for transmission processing can be 

reduced and reduction in dissipation power (that is, elongation of duration of the 

battery) can be realized. 

[0055] 

In mis case, the signal at the tune of low-speed access in the up circuit has such 
a format that a part of a plurality of subcarriers constituting a multi-carrier signal is 
thinned out. Therefore, on the side of the base station, the processing is no. very 
dtrTerent from the processing at the time of receding a transmission signal of high- 
speed access (that is, only fas. Fourier transform is changed or the like). Thus, an 
asymmetrical radio data communication sys.em having a less information quantity in 
,he up circuit and carrying out high-speed access in the down circuit can be efficiently 

realized. 
[0056] 

in the case where low-speed access is carried out in the up circuit as in this 
examp.e,,heauan,ityofda.a,hat^^ 

device to the base station is reduced accordingly. In the case of the MMAC 
communication systemormeliketowhichthisexampleis applied, transmission in, he 
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down circuit is transmission of data of Internet access, dynamic image server access, 
video-on-demand or Internet broadcast and therefore requires a large transmission 
capacity. However, transmission in the up circuit is transmission of data indicating 
execution of these accesses and data having a relatively small data quantity such as 

electronic mail data. Therefore, there is little inconvenience in the low-speed access 

in the up circuit. 

[0057] 

A second embodiment of the present invention will now be described with 
reference to Figs.7 to 9. 
[0058] 

In this embodiment, similar to the first embodiment, the present invention is 
applied to a system for carrying out ratio communication between a base station and 
a terminal device, for example, a multimedia mobile access system (MMAC). 
Communication is carried out between the MMAC base station and the terminal 
device. The basic system structure of MMAC is the same as the above-described 
conventional MMAC. As described with reference to Fig. 12, various data on the 
Internet are received by a communication terminal device such as a portable 
information terminal through the base station, and transmission of data from the 
portable information terminal can also be carried out. 
[0059] 

A signal radio-transmitted between the MMAC base station and the 
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communication terminal device in thus embodiment is basically a multi-carrier signal 
of the so-called OFDM (orthogonal frequency division multiplex) system, similarly to 
,„e first embodiment. However, the state of signal is changed between a signal 
transmitted in the down circuit from the base station to the communication terminal 
device and a signal transmitted in the up circuit from the communication terminal 
device to the base station. The transmission signal will be later described in detail. 
[0060] 

First, the structure of the communication terminal device will be described. The 
overall smacrore of the commumcation terrninal device is me same as the conventional 
communication terminal device (for example, MMAC terminal 16 shown in Fig. 14 in 
the conventional example). The structure for transmission processing of the present 
embodunen. differs from that of the conventional example. Fig.7 shows the structure 
ofareceivmgsecnonandafranstmssionsectionofmeconm.unica.ion.enmnaldevice 

of the present embodiment. The transmission/receiving antenna 101 is connected to 
the low-noise amplifier 103 through the antenna switch 102. A received signal 
amplified by the low-noise amplifier 103 is supplied to the receding mixer 104. The 
receiving mixer 104 mixes the oscillation output fl 1 of the firs, local oscillator 105 
withthereceived signal and convertsthereceivedsignalofapredetermined frequency 
band fO to an intermediate-frequency signal. 
[0061] 

The intermediate-frequency signal outputted from the receiving mixer 104 is 
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supplied ,o the orthogonal detector 106. The orthogonal detector 106 rrnxes the 
escalation output f!2 of the second local oscillator 107 with the intermediate- 
frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-component and a Q-component. 
The I-component and Q-component are supplied to the analog/digital converter 108, 
thus obtaining digital data I-D, Q-D of the respective components. The data I-D, Q-D 
are supplied to the fas. Fourier transform (FFT) circuit 109, which performs discrete 
Fourier transform with m points equal tome number of subcamers and, hus generates 
parallel data of m symbols. The number of subcarriers m is an integer value not 
smaller than 2, and in general, the value m rs a relatively large value such as 32. 
[0062] 

The parallel data of m symbols outputted from the fast Fourier transform circuit 
,09 is supplied to the parallel/serial converter 110 and is converted mere to one 
sequence of serial data. This serial data is supplied as received data. Then, various 
kinds of data processing such as video display and audio reproduction of the received 
data are carried out. The structure of the receiving system up to this point is the same 
as the structure of the first embodiment described with reference to Fig.l and the 
structure of the conventional example described with reference to Fig. 15. 
[0063] 

tothetransmissionprocessingsystem, transmission data (serial data) is supplied 
to the serial/parallel converter 131 and ,s converted there to j units of parallel data. 
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(Thevalueofj is a value corresponding to the number of earners j of a multi-earner 
sign a. to be transmitted, and i, an integer value smaller than the number of carriers m 
of the multi-carrier stgnal of the down circuit.) The j units of parallel data are supphed 
» the inverse fast Fourier transform ctrcuit (1FFT circuit) 132, where inverse dtscre.e 
Fourier transform with j points is carried out, thus obtinning digital baseband data I-D. 
Q.D on me orthogonal time bases. The baseband data I-D, Q-D are supplied to the 
dtg.taVana.og converter 1 13, thus obtaining analog signals of the I-component and Q- 

component. 
[0064] 

The I-component and Q-component signals are supplied to the orthogonal 
modulator .14, which performs orthogonal modulation of the I-component and Q- 
componen, signals by usmg the osculation output f!2 of the second local escalator 
,07 The signal orthogonally modulated by the orthogonal modulator 1 14 is supphed 
.othetransrmssionrnixerllS.wherethesrgna.isn^edwiththeoscU.a.ionoutputf.l 

of the .oca. oscillator 105, thus frequency-converting the signal to a signal of a 
u-ansmiss.on frequency band fO. The frequency-converted signal is amplified by the 
power amplifier 116 and is then supplied to the antenna .01 through the antenna 

switch 102 for radio transmission. 

[0065] 

Bythuscarryingou.trans.mssionprocessing.asignalofthe up circuit from the 
commumcation terminal device to thebase station becomes a multi-carrier signal w„h 



32 



th e number of subcamers equal to j. The value of j is smaller than number of 
subcarriers m in the down crcuit, as descnbed above. It » preferred tha, the value of 
j is ,he power of 2. For example, if m is 32, j vs se, to be 4. In the following 

description, j = 4 is employed. 

[0066] 

An example of the structure of the base station of this embodiment will now be 
described with reference to Fig.8. The transmission/receiving antenna 201 is 
connected to the low-noise amplifier 203 through the antenna switch 202. A received 
signal ampHfiedbythelow-noise amplifier 203 is supplied to the receiving mixer 204, 
which mixesfteoscula.ionou.putfllof.hefrs.loca.oscma«or205w 1 ,h,herece 1 ved 

signal and converts the received signal of a predetermined frequency band fO to an 

intermediate-frequency signal. 

[0067] 

The intermediate-frequency s.gnal outputted from the receiving mixer 204 is 
supplied to the orthogonal detector 206. The orthogonal detector 206 mixes the 
oscillation output f!2 of the second local oscillator 207 with the intermediate- 
frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-component and a Q-component. 
The I-component and Q-component are supplied to the analog/digital converter 208, 
thus obtaining digital data I-D, Q-D of the respective components. The digital data I- 
D, Q-D are supplied to the two fast Fourier transform (FFT) circuits 209, 211. The 
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firs, fast Fourier transform circuit 209 performs discrete Fourier transform with m 
points equal ,o the maximum number of subcamers and thus generates parallel data 
of m symbols, which are supplied to the paralleVserial converter 210. The 
parallel/serial converter 210 converts the parallel data to one sequence of serial data 
and supplies this serial data to the discrimination and selection circuit 211. The 
second fas. Founer transform circuit 213 performs discrete Fourier transform with j 
points (in this case, four points) and thus generates parallel data of j symbols (four 
symbols), which are supplied to the parallel/serial converter 214. The paralleVserial 
converter 214 converts the parallel data to one sequence of serial data and supphes thrs 
serial data to the discrimination and selection circuit 211. 
[0068] 

In the discrimination and selection circuit 211, the data supplied from the one 
converter 210 and the data supplied from the other converter 214 are discriminated 
ana which data is the data considered to be correct received data is determined. The 
determined data is selected and outputted as received data, which is supplied to the 
received data processing system (not shown) on the subsequent stage. The 
discrimination processing at the discnmination and selection circutt 21 1 is carried out 
by using an error detection code appended to each slot. 
[0069] 

The structure of the transmission system in the base station is the same as the 
structure of the firs, embodiment as shown in Fig.5. Specifically, transmission data 
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(sena. data) ,s supplied «o the serial/parallel converter 211, where the transmission 
data ts convened to m * of paraUe, data. The m units of parane. data are supphed 
t0 inverse fas, Fourier transform (IFFT) ctrcui, 222, which performs inverse d,scre,e 
Fourier transform with m points and thus generates digital baseband data 1-D. Q-D on 
the orthogonal time bases. The baseband data 1-D, Q-0 are supplied to the D/A 

converter 223, thus obtaimng analog signals of the I-component and Q-component. 

[0070] 

The 1-componen, and Q-component signals are supplied to the orthogonal 
modulator 224, which performs orthogonal modulation of the I-component and Q- 
componen, signals by using the oscillation output f 12 of the second loca. osctlla.or 
207 The signal orthogonally modulated by the orthogonal modulator 224 is supphed 
t o,henansmiss,onnuxer225,wherethesi g na,ismi X edwith,heosc I l,ationou,putfll 

of ,he local oscillator 205, thus frequency-converung the signal to a stgnal of a 
transmission frequency band fO. The frequency-converted signal is amplified by the 
power amplifier 226 and is then supphed to the antenna 201 through the antenna 
switch 202 for radio transmission. 

[0071] . 

A transmission signal radio-.ransnut.ed between the communication termmal 

as shown in Fig.8 w.,1 now be described. F,g.9 show an example of the structure of 
. transmission signal accordmg to this embodiment. Specially, one frame ,s 



35 



p^ribeaforeachprede^a.taepeHod.andap.uraHtyof^es.o.sarefon^ 
^one^e.The^eoydeis^on.zedwi.hasync^^s.gnaH— 

from the basemen, for examp.e. In each tta e s.C, a signa, is ^ed ,n wh,ch 
ah eaderpa rt Ts 1 ,an i nfo I ™aUo„pa rt Ts2 ) aCRC(e rr o r de«ec.ionoode)pa rt Ts3,and 

„ FEC (error correction code) part Ts4 are seouentiany arranged. The maximum 

slot is set at k. 
[0072] 

I„ tins case, the TDMA/TDD mode is applied as an access mode. The same 
fluency b and ,s used bom m an up circm. from ,he conmrunicanon termmal dev.ce 

frame are time-divisionally used. 

[0073] . 

A prede,errmned„umberofs,otsTl,T2,...,T„(wherenisa„arb l «rarym«e g er) 

.n.heformerha.fofoneframeareslo.sforanuplinUperiodTuand.hereforeareslo.s 

us edfor_ssi„no f *eupc,cu ltfr omme,errmnaldevice,o, h ebases t a„on.A 

predetermmed number of slots Rl. R2. .... *» » » » «*™ ^ » ^ 

la „erha,fofoneframe are sl ots for a dowrdn* period Td and therefore are slots used 
for ,—on of the down crcm, from the base station to the termina, dev.ce. 
[0074] 
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For asignal W h.ch i sradio-m m s™..ed fr o m .heco— ca,io„.en™na.dev^ 
t0 the base station in any one of the s.o, Tl toTn prepared for the upHnK penod Tu, 
a band capable of emitting a muni-carner signal havmg » units of earners ,s 
prep ared as a —ion band. However, only j units (in this case, four untts) of 
subcamers fl, fa, ft. fin - . subs.antia.ly ec.ua! interva, are transmitted, and the data 
of the up circuit .s transmitted as a multi-carrier signal using on.y these , (four) 
subcamers. In this case, the number of effective symbols transmitted in one slot , 
UxJ/mHowever.inson.ecases.an.uiti-carnersignaintadeupofnrsubcarriersigna.s 

may be transmitted .n the up encuit if the co.mnunicat.on termma. device hav,ng the 
structure different from that of Fig.7, for example, the commumcation terminal dev.ee 

shown in Fig. 15 in the conventional example, is employed. 

[0075] 

A signal of the down circuit whtch is rad.o-trans.nmed from the base station to 
the communication terminal dev.ee in any one of the slots Rl to Rn of the downlh* 
penod Td is a multi-carner signa! havmg m un.,s of carriers and has data with the 
number of effective symbols equal to k. 

[0076] . . 

,„ the uplink period Tu, the s.ot pos.tion for transrnnting data of the up crcu.. 

from the communication termina. device of this example to the base station may be 

any slot position, since in the case of the base station having the structure as shown m 

Fig 8 demodulation of the mum-carrier signal with m subcarriers and demodu.at.on 
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of the multi-carrier signa. with j subcarriers are simultaneously carried out so that the 
correctly demodulated signal is selected. (In actual cotmnunication, transmission is 
carried out at the slot position designated from the base station.) 
[0077] 

In the case where the position ofthe low-speed slot and the position ofthe high- 
speed slot are predetermined as in the first embodiment shown in Fig.3, the number 
of subcarriers can be determined from the slot position received in the base station 
device 1 5 . In the structure ofthe base station, the plural fast Fourier transform circuits 
as in the structure shown in Fig.8 need no, be provided, and the number of transform 
points » carrying out discrete Fourier transform processing by one fas. Fourier 
transform circuit may be changed between m points and j points in accordance with 
the receiving slot position. 
[0078] 

Since communication is carried out in the above-described structure according 
to the present embodiment, similarly to the firs, embodiment, the burden on me 
hardware of me emission processing system provtded in the conrmunication 
terminal device can be reduced and efficient transmission can be realized in the case 
where low-speed access is carried out in the up circuit, . Specifically, in this 
embodiment, a multi-carrier signal is transmitted both in the down circuit and in the 
up circuit, but the number of subcarriers ofthe multi-carrier signal in the up circuit is 
reduced. Therefore, i, suffices that the power amplifier (for example, power amplifier 
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116 of Fig.7) of the transmission section of the coimnunication terminal device 
processes a signal of a narrower band, and an amplifier requiring no broad linearity 
and hence having high power efficiency can be used, thus enabling salification of 
the structure ofthe communication tenninal device. Thus, the power required for 
transmission processing can be reduced, and if the communication terminal device 1 6 
is driven by a battery, reduction in dissipation power (that is, elongation of duration 

ofthe battery) can be realized. 

[0079] 

Particularly, as described in this embodiment, the number of subcarriers ofthe 
up circuit is made significantly smaller than the number of subcarriers of the down 
cu-cuit (for example, m = 32 and j = 4), and the signal havmg less subcarriers i. 
dispersed substantially uniformly within the band for transmission. By doing so, the 
burden onthepower amplifier^ 

and the data is dispersedly transnutted within the band in comparison with the case 
whereasingle-carner signal 1S transmitted as m the first embodhnent. Therefore, even 
when there is an error in transmission of a sxgnal having a subcarrier of a specified 

frequency, the error can be corrected by using an error correction code or the like, and 

the advantage proper to the multi-carrier signal can be utilized. 

[0080] 

In the foregoing example, the value of j is significantly smaller than the value 
of m. However, if the value of j is at least smaller than the value of m, the above- 
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described effect of effioency improvement of the power amplifier can be realized. 
[0081] 

A third embodiment of the present invention will now be described with 
reference to Figs. 10 and 11. 
[0082] 

In this embodiment, similar to the first and second embodiments, the present 
invention is applied to a system for carrying out ratio cotnmunication between a base 
station and a terminal device, for example, a MMAC system. Communication is 
carried out between the MMAC base station and the terminal device. The basic 
system structure of MMAC is the same as the above-described conventional MMAC. 
As described with reference to Fig. 12, various data on the Interne, are received by a 
commumcation terminal device such as a portable information terminal through the 
base station, and transmission of data from the portable information terminal can also 

be carried out. 

[0083] 

A signal radio-transmitted between the MMAC base station and the 
communication terminal device in thrs embodhnent is basically a muhi-carrier signal 
of,heso-calledOFDM(orthogonal frequency division multiplex) system, similarly to 
the firs, and second embodiments. However, .he s,a.e of signal is changed between 
a signal transmuted in the down circuit from the base station to the cotnmunication 
terminal device and a signal transmitted m the up circu,, from the communication 
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terminal device to the base station, similarly to the second embodiment. Specifically, 
a multi-carrier signal having the number of subcarriers equal to m is transmitted in the 
down circuitfromthe base station tothe.erminal device. A multi-carrier signal having 
the number of subcarriers linu.ed to j is transmitted from one terminal device, and a 
multi-carrier signal having the number of subcarriers equal to m is transmitted from 

another tenninal device. 

[0084] 

In this embodiment, receiving processing at the base station is carried out in the 
structure as shown in Fig.10. The structure will now be described. The 
transmission/receiving antenna 201 is connected to the low-noise amplifier 203 
through the antenna switch 202. A received signal amplified by the low-noise 
amplifier 203 is supplied to the receiving mixer 204, which mixes the oscillation 
output fll of the first local oscillator 205 wrth the received signal and converts the 
received signal of a predetermined frequency band fO to an intermediate-frequency 

signal. 
[0085] 

The intermediate-frequency signal outputted from the receiving mixer 204 is 
supplied to the orthogonal detector 206. The orthogonal detector 206 mixes the 
oscUlation output f!2 of the second local osculator 207 with the intermediate- 
frequency signal and performs orthogonal wave detection on the intermediate- 
frequency signal, thus splitting the signal into an I-com P onent and a Q-component. 
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TheI-oomponen,andQ-compo„e„.arepassedthrough«hefirs,low-passf,lter215a„d 
then supplied to the first analog/digital converter 216, thus obtaining digital data I-D, 
Q-D of the respective components. The first low-pass filter 215 is a filter having a 
passband width suitable for passing a multi-carrier signal having the number of 
subcarriers equal to m. The converted data I-D, Q-D are supplied to the first fast 
Fourier transform (FFT) circuits 209. The first fast Fourier transform circuit 209 
performs discrete Fourier transform with m points equal to the maximum number of 
subcarriers and thus generates parallel data of m symbols, which are supplied to the 
parallel/serial converter 210. The parallel/serial converter 210 converts the parallel 
data to one sequence of serial data and supplies this serial data to the discrimination 
and selection circuit 211. 
[0086] 

Also, the 1-component and Q-component detected by the orthogonal detector 
206 are passed through the second low-pass filter 2 17 and then supplied to the second 
analog/digital converter 218, thus ob.aming digital data I-D. Q-D of the respective 
components. The second low-pass filter 217 is a filter having a passband width 
suitable for passing a multi-carrier siptal having the number of subcarriers equal to j. 
The converted data I-D, Q-D are supplied to the second fast Fourier transform (FFT) 
circuit 213. The second fast Fourier transform circuit 213 performs discrete Fourier 
transform with j points (in this case, eight points) and thus generates paraHel data of 
j symbols (eight symbols), which are supplied to the parallel/senal converter 2 14. The 
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parallel/serial converter 214 converts the para.le. data to one sequence of serial da,a 
and supplies .his serial data to the discrimination and selection circuit 211. 
[0087] 

In the discrimination and selection circuh 2 1 1, the data supplied from the one 
converter 210 and the data supplied from the other converter 214 are discrimmated 
and which data is the data considered to be correct received data is determined. The 
determined data is selected and outputted as received data, which is supplied to the 
received data processing system (not shown) on the subsequent stage. The 
discretion processing a, the discrimination and selection circuit 2 1 1 is carried out 
by using an error detection code appended to each slot. 
[0088] 

The signal processed in the system including the elements from the first low- 
pass filter 215 to the parallel/serial converter 210 and the signal processed in the 
sys.emincludmg.hee.ementsfromrhesecondlo W -passfil.er2n,o«heparallel/serial 

converter 214 will now be described. The signal passed through the first low-pass 
fihcr 215 ,s a multi-carrier signal having m units (in this case, 32 units) of subcarriers 
scl to sc32, and the bandwidth fwl of the received signal is the bandwidth for 32 
subcarriers, as shown in Fig.llA. The first low-pass filter 215 is a finer for passing 
the signal having this bandwidth. A bandwidth twice the bandwidth of the passband 
of the first low-pass filter 215 is the bandwidth fwl of the received signal. 
[0089] 
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The signal passed through the second low-pass filter 2 17 is a multi-carrier signal 
having j units (in this case, eight units) of subcarriers scl' to sc8\ and the bandwidth 
fw2 of the received signal is the bandwidth for eight subcarriers, as shown in Fig. 1 IB. 
The second low-pass filter 217 is a filter for passing the signal having this bandwidth. 
Abandwidth twice the bandwidth of the passband of the second low-pass filter 217 is 
the bandwidth fw2 of the received signal. 
[0090] 

The structure of the transmission processing system in the base station is the 
same as that of the first embodiment shown in Fig. 5. That is, transmission data (serial 
data) is supplied to the serial/parallel converter 211, where the data is converted to m 
units of parallel data. The m units of parallel data are supplied to the inverse fast 
Fourier transform (IFFT) circuit 222, which performs inverse discrete Fourier 
transform with m points and thus generates digital baseband data I-D, Q-D on the 
orthogonal time bases. The baseband data I-D, Q-D are supplied to the D/A converter 
223, thus obtaining analog signals of the I-component and Q-component. 
[0091] 

The I-component and Q-component signals are supplied to the orthogonal 
modulator 224 , which performs orthogonal modulation based on the oscillation output 
fl2 of the second local oscillator 207. The signal orthogonally modulated by the 
orthogonal modulator 224 is supplied to the transmission mixer 225, where the signal 
is mixed with the oscillation output fll of the local oscillator 205, thus frequency- 
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converting the signal to a signal of a transmission frequency band fO. The frequency- 
converted signal is amplified by the power amplifier 226 and is then radio-transmitted 

to each communication terminal device. 

[0092] 

By using the base station of such a structure in this embodiment, both the 
receiving processing of low-speed access in the up circuit from the communication 
terminal device and the receiving processing of high-speed access can be carried out, 
and the terminal device of either mode can be applied. In this case, since the receiving 
processing of the signals having the respective numbers of subcarriers is carried out 
by passing the signals through the low-pass filters 215, 217 suitable for the respective 
transmission bandwidths, demodulation processing can be carried out on the received 
signals limited to the passband widths suitable for the respective number of 
subcarriers, and the demodulation of data having the respective number of subcarriers 
can be satisfactorily carried out with high sensitivxty. Particularly, since the passband 
of the received signal is narrowed at the time of low-speed access, wasteful noise 
power and radio interference can be eliminated and the receiving sensitivity can be 
improved. As the receiving processing on the side of the base station can be carried 
out with high sensitivity, the burden on the power amplifier on the side of the tenninal 
device can be reduced and the power required for transmission in the terminal device 
can be reduced. Also, out-of-band radio interference can be efficiently removed, thus 
enabling improvement in the receiving sensitivity. 
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[0093] 

The effect of improvement in the receiving sensitivity will now be described. 
The receiving sensitivity Ps (where the bit error rate is 1%) can be expressed by the 
following equation. 
[0094] 
[Equation 1] 

Ps = C/N [dB] + kTBF [dB] 

[0095] 

In this equation, C/N is the ratio of carrier level C to noise level N where the bit 
error rate is 1%. This C/N value is determined in accordance with the modulation 
mode of each subcarrier and is basically independent of the number of subcarriers. In 
the equation, k is the Boltzmann's constant and T is the absolute temperature. At the 
normal temperature, kT = 174 dBm/Hz is obtained. F is the noise factor (NF) of the 
receiver. B is the noise bandwidth of the receiver. If band limitation is carried out on 
the baseband, the noise bandwidth takes a value twice that of the passband of the low- 
pass filter. In the case where the value of B can be reduced to 1/4 by reducing the 
subcarriers, as shown in Fig. 1 1 , Ps can be set to 1/4, that is, smaller by 6 dB since the 
other parameters are unchanged. This means that the sensitivity is improved by 6 dB. 
The improvement in the sensitivity by 6 dB means that the transmission power on the 
side of the terminal device 16 may be lowered by 6 dB. 
[0096] 
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In this embodiment, the number of subcarriers m is 32 and the number of 
subcarriers j is 8. However, the numbers of subcarriers are not limited to these 
numbers as long as the relation of m > j is satisfied. For example, the number of 
subcarriers j may be 1 so as to form a so-called single-carrier signal. 
[0097] 

Moreover, though two low-pass filters having their respective bandwidth are 
provided, a single low-pass filter having a variably set bandwidth may be provided so 
as to carry out variable processing of the output of the single low-pass filter in 
accordance with the number of subcarriers of received data, thus changing the 
passband width of the low-pass filter in accordance with the number of subcarriers of 
the received data. Particularly, in the case where it is known in advance that the 
current access is low-speed access or high-speed access, a system including a low-pass 
filter, an A/D converter, a fast Fourier transform circuit and a parallel/serial converter 
may be provided for one sequence alone so as to change the processing in each circuit 
in accordance with the number of subcarriers received at the time of processing. 
[0098] 

In the above-described embodiment, the present invention is applied to the 
MMAC radio communication system. However, it is a matter of course that the 
processing of the present invention can be applied to various other data 
communication systems. 
[0099] 
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[Effect of the Invention] 

According to the communication method of claim 1, communication of a down 
circuit from the base station to the communication terminal is carried out by using a 
multi-carrier signal having a large number of subcarriers, and communication of an up 
circuit from the communication terminal to the base station is carried out by using a 
multi-carrier signal having a smaller number of subcarriers (or a single-carrier signal 
using one carrier). On the side of the communication terminal, it is not necessary to 
carry out transmission processing of a multi-carrier signal of a broad band. Thus, 
transmission processing can be carried out with a simple structure and the burden on 
the hardware of the communication tenninal can be reduced. Therefore, a 
communication system having a large information quantity in the down circuit and a 
small information quantity in the up circuit can be efficiently realized. 
[0100] 

According to the communication method of claim 1 , in the invention as claimed 
in claim 1, communication between the base station and the communication terminal 
is carried out at slot timing set within a frame cycle, and communication of the up 
circuit using the multi-carrier signal using only j units of subcarriers or the single- 
carrier signal is carried out in a slot allocated only to the signal. Thus, on the side of 
the base station, it suffices to carry out demodulation processing for the signal at that 
slot position as a signal using only j units of subcarriers. The processing on the side 
of the base station is thus simplified. 



48 



[0101] 

According to the communication method, in the invention as claimed in claim 
1, communication of the up circuit from a coirrnnmication terminal different from the 
predetemiined communication terminal to the base station is carried out by using a 
multi-carrier signal having data dispersed to m units of subcarriers, so that 
transmission of this multi-carrier signal using m units of subcarriers is carried out at 
first slot timing set within a frame cycle, and transmission of a multi-carrier signal 
using only j units of subcarriers or a single-carrier signal from the predetemiined 
communication terminal to the base station is carried out at second slot timing set 
within the frame cycle. Thus, even when signals having different numbers of 
subcarriers exist in the up circuit, the transmission signals having the respective 
numbers of subcarriers can be appropriately demodulated on the basis of the 
discrimination at the slot positions. 
[0102] 

According to the communication method, in the invention as claimed in claim 
1, communication of the up circuit from a communication tenrnnal different from the 
predetermined commutation terminal to the base station is carried out by using a 
multi-carrier signal having data dispersed to m units of subcarriers for transmission, 
and a multi-carrier signal using only j units of subcarriers or a single-carrier signal and 
a multi-carrier signal using m units of subcarriers are discriminated at the base station 
so that demodulation processing conforming to the discriminated signal is carried out 
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on a received signal at the base station. Thus, even when a s lg na. havmg any number 
of subcarriers is received by the base station, approbate receiving processors of the 
received s.gnal can be carries out on the bas.s of the resul, of discretion of the 
received signal. 
[0103] 

According to the base station device of claim 5, appropriate rece.vng 
processing can be carried ou, with respect to a signal transmitted from the 
communication termma. with the number of subcarriers reduced to reduce the burden 
on the hardware of me communication terminai, and satisfactory bidirectional 
communication with the communication terminal can be carried out. 
[0104] 

According to the base station device of claim 6, in the invention as claimed m 
claim 5, the demodulation means of the base station device carries out demodulation 
of data modulated to m units of subcarriers in addition to demodulation of data 
modulated to j units of subcarriers. Thus, appropriate reception and demodulation can 
be carried ou, with respect to a signal of the up circuit —tied with the preserved 
number (m umts) of subcarriers. The base station thus functions as a base station for 
aterminal dev.ee for carrying ou, conjunction of the up circut. with a signal havmg 
j units of subcarriers and as a base station for a .ermina, device for carrying ou, 
communication of ,he up circui, wi,h a signal having m uni,s of subcarriers. 
[0105] 
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According to the base station device of claim 7, in the invention as claimed in 
claim 6, the passband width of a filter for passing a received signal before 
demodulation is changed in accordance with a change of the number of subcarriers to 
be demodulated by the demodulation means. Thus, the receiving sensitivity in 
receiving a signal having a particularly small number of subcarriers can be improved 
by the amount of narrowing of the passband width of the filter. Therefore, the burden 
on the power amplifier of the terminal device can be reduced and the power required 
for transnussion in the terminal device can be reduced. Also, out-of-band interference 
can be efficiently removed and the receiving sensitivity can be thus improved. 
[0106] 

According to the base station device of claim 8, in the invention as claimed in 
claim 6, demodulation processing for data modulated to j units of subcarriers is carried 
out on a signal received at first slot timing, and demodulation processing for data 
modulated to m units of subcarriers is carried out on a signal received at second slot 
timing. Thus, appropriate demodulation processing of the signals having the 
respective numbers of subcarriers can be carried out only by discriminating the slot 
timing of the received signals. Even when received signals having different numbers 

of subcarriers exist, the respective signals can be correctly demodulated by simple 

control operation. 

[0107] 

According to the base station device of claim 9, in the invention as claimed in 
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claim 6, the demodulation means carries out demodulation processing of data 
modulated to j units of subcarriers and demodulation processing of data modulated to 
m units of subcarriers, and the device further comprises discrimination means for 
discrirrunatrngappropriatelydemodulateddatafrorntherespective demodulated data, 
so that the data discriminated as being appropriately demodulated by the 
discrimination means is used as received data. Thus, even when the number of 
subcarriersofatransmit.edsignal.sunknown.mereceived signal can be appropriately 

demodulated. 
[0108] 

According to the base station device of claim 10, in the invention as claimed in 
claim 9, demodulationprocessingofdatamodu.ated.oj units of subcarriers is earned 
out from a received signal outputted from a filter having a first passband width, and 
demodulation processing of data modulated to m units of subcarriers is carried out 
fromareceived signal outputted from a filter having a second passband width broader 
than the firs, passband width. Thus, demodulation processing can be earned out from 
the output of the filter having the passband width suitable for the respective numbers 
of subcarriers, and demodulation processing of the data of the respective numbers of 
subcarriers can be carried out with good sensitivity. Therefore, the burden on the 
power amplifier of the terminal device can be reduced and the power required for 
.ransnussionmtheterrninalde^^ 

be efficiently removed and the receiving sensitivity can be thus improved. 
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[0109] 

According to the communication terminal device of data 1 1, a signal received 
by .he communication terminal device is processed as a multi-carrier signal having a 
largenumber of subcarriers and a signal transmitted fromthe communication terminal 
device is a multi-carrier signal having a smaller number of subcarriers (or a single- 
carrier signal having one carrier). Thus, m transmisston processing, the transmission 
efficiency can be improved as the number of subcarriers is smaller. The 
conunumcanontermmaldevrcehavrnglessburdenonthehardwareofthetransmtssio^ 

system can be constituted. 
[0110] 

According to the communication terminal device of claim 12, in the invention 
as claimed in c.aim 9, the transmission means transmits data modulated to j units of 
subcarriers by usmg only a predetermrned slot of a plurality of slots prepared for 
transmission. Thus, on the side (base station) for receiving a Slg »al tranced from 
the terminal device, it is known mat the signal a, that slot position is a signal having 
j umts of subcarriers, and the burden on the base station can be reduced. 
[Brief Description of the Drawings] 

Fig.l is ablock diagram showing an example of radio processing of a terminal 
device according to the first embodiment of the present invention. 

Fig.2 is an explanatory view showing an exemplary frame structure according 
to the first embodiment of the present invention. 
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Fig 3 is an explanatory view showing the frame structure of an example of 
aceessCmwhiohalow-speedslotisprepare^aocordtagtomeftrstembodimentofthe 

present invention. 

Fig.4 is an explanatory view showing the frame structure of an example of 
access (in winch a low-speed/high-speed slot is prepared) according to the first 
embodiment of the present invention. 

Rg .5 is a block diagram showing an example of radio processing of a base 
station according to the first embodiment of the present invention. 

Fig.6 is an explanatory view showing an exemplary control sequence accordmg 
to the first embodiment of the present invention. 

Fig.7 is a block diagram showing an example of radio processing of a tenninal 
device according to the second embodiment of the present invention. 

Fig.8 is a block diagram showing an example of radio processing of a base 
station according to the second embodiment of the present invention. 

Fig.9 is an explanatory view showing an exemplary frame structure accordmg 
to the second embodiment of the present invention. 

Fig. 10 is a block diagram showing an example of radio processing of a base 
station according to the third embodiment of the present invention. 

Fig. 1 1 is an explanatory view showing an exemplary receiving band at the base 

station according to the third embodiment of the present invention. 

Fig.l2shows the strucmreofaconventionalmulttmediamobile access system. 



54 



Fig. 13 is a block diagram showing the structure of a conventional MMAC base 



station 



Fig. 14 is a block diagram showing the structure of a conventional MMAC 
terminal device. 

Fig. 1 5 is a block diagram showing an example of radio processing according to 

the conventional OFDM. 

Fig. 16 is an explanatory view showing an exemplary frame structure of the 

conventional MMAC system. 
[Description of the Numerals] 

121, 131 serial/parallel converter; 122 baseband filter; 132 inverse fast 
Fourier transform circuit (IFFT circuit); 209, 213 fast Fourier transform circuit (FFT 
circuit); 210, 212, 214 parallel/serial converter; 211 discrimination and selection 
circuit; 215 217 low-pass filter 
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[FIG. 2] 
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[FIG. 3] 
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[FIG. 4] 
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[FIG. 5] 
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[FIG. 6] 
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[FIG. 7] 
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[FIG. 8] 
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[FIG. 9] 
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[FIG. 10] 
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[FIG. 11] 
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[FIG. 13] 
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[FIG. 14] 
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[FIG. 15] 
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[FIG. 16] 
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